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FOREWORD 

This  Indian  Standard  (Part  2)  was  adopted  by  the  Bureau  of  Indian  Standards,  after  the  draft  finalized  by 
the  Irrigation  and  Farm  Drainage  Equipment  and  System  Sectional  Committee  had  been  approved  by  the 
Food  and  Agriculture  Division  Council. 

The  application  of  fertilizer  materials  and/or  other  chemicals  through  irrigation  water  to  crop  plant  is  based 
on  the  principle  that  a  swiftly  moving  stream  of  water  is  able  to  carry  with  it  the  dissolved  substances  and 
fine  dispersed  suspended  particles  of  materials.  Water-driven  chemical  injector  pump  is  one  of  the  appliance 
used  for  this  purpose. 

In  preparation  of  this  standard  considerable  assistance  has  been  derived  from  DIS  13457  'Agricultural 
irrigation  equipment  —  Water-driven  chemical  injector  pump',  issued  by  International  Organization  for 
Standardization  (ISO). 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with  the  Final 
value,  observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in 
accordance  with  IS  2  :  1960  'Rules  for  rounding  off  numerical  values  (revised)'.  The  number  of 
significant  places  retained  in  the  rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in  this 

standard. 
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Indian  Standard 


FERTILIZER  AND  CHEMICAL  INJECTION  SYSTEM 

PART  2  WATER-DRIVEN  CHEMICAL  INJECTOR  PUMP 


1  SCOPE 

1.1  This  standard  specifies  the  construction  and 
operational  requirements  and  test  methods  for  water 
driven  chemical  injector  pumps. 

These  injector  pumps  are  intended  to  operate  at  water 
temperatures  of  up  to  50°C  and  with  the  types  and 
concentrations  of  chemicals  routinely  applied  in 

irrigation. 

This  standard  does  not  relate  to  back- flow  prevention 
devices  (which  are  not  an  integral  part  of  an  injector 

pump). 

This  standard  does  not  relate  to  venturi-principle 
injection  devices  to  inject  chemicals  into  an  irrigation 

system. 

2  REFERENCES 

The  following  Indian  Standards  contain  provisions 
which,  through  reference  in  this  text,  constitute 
provisions  of  this  Indian  Standard.  At  the  tirne  of 
publication,  the  editions  indicated  were  valid.  All 
standards  are  subject  to  revision  and  parties  to 
agreements  based  on  this  standard  are  encouraged  to 
investigate  the  possibility  of  applying  the  most  recent 
editions  of  the  standards  indicated  below  : 

Title 
Pipe  threads  where  pressure-tight 
joints  are  made  on  the  threads  {third 
revision) 
Steel  pipe  flanges 

Cast  iron  and  malleable  cast  iron 
flanges  for  general  engineering 
purposes 

Sampling  inspection  procedures: 
Part  1  Attributes  sampling  plans 
indexed  by  acceptable  quality  level 
(AQL)  for  lot-by-lot  inspection 
(second  revision) 

3  DEFINITIONS 

For  the  purpose  of  this  standard  following  definitions 

shall  apply. 

3.1  Water-Driven  Chemical  Injector  Pump 

Hydraulic  pump  intended  to  inject  routinely  used 
chemicals  into  an  irrigation  system.  It  operates  by  the 
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(Part  1):  1992 

energy  of  the  irrigation  water,  through  means  of  a 
hydraulic  motor  such  as  a  piston,  turbine,  diaphragm, 
etc.  No  other  source  of  energy  is  used.  Also  referred 
to  herein  as  injector  pump. 

3.2  Nominal  Size 

Conventional  numerical  designation  used  to  define  the 
nominal  size  of  the  device  for  connecting  the  injector 
pump  to  the  irrigation  system,  by  means  of  threads, 
flanges  or  other  connecting  devices.  This  designation 
is  used  to  define  the  size  of  an  in-line  injector  pump. 

3.3  Minimum  Working  Pressure  (PMin) 

Lowest  pressure  declared  by  the  manufacturer  at  the 
inlet  of  an  injector  pump  at  which  the  injector  pump 
functions  properly. 

3.4  Maximum  Working  Pressure  (PMlk3) 

Highest  pressure  declared  by  the  manufacturer  at  the 
inlet  of  an  injector  pump  at  which  the  injector  pump 
functions  properly. 

3.5  Range  of  Working  Pressure 

Pressure  range  between  the  minimum  working 
pressure  PMin  and  the  maximum  working  pressure  PMn. 

3.6  Drive  Water 

Irrigation  water  used  to  operate  an  on-line  injector 
pump.  The  drive  water  may  be  ejected  from  the  injector 
pump  or  may  be  returned  to  the  irrigation  system. 

3.7  Drive  Water  Ratio 

Ratio  of  one  unit  volume  of  injected  chemicals  to  the 
volume  of  drive  water  required  to  inject  the  same  unit 
volume  of  chemicals,  for  example,  1:2  or  1:3. 

3.8  Irrigation  Water  Flow  Rate 

Rate  of  flow  of  irrigation  water  through  the  body  of 
an  injector  pump  [see  4.1(a)  in-line  injector,pumps] 
or  through  the  irrigation  system  to  which  the  injector 
pump  is  connected  in  parallel  [see  4.1(b)  on-line 
injector  pumps]. 

3.9  Injection  Rate 

Rate  of  flow  of  chemicals  injected  into  an  irrigation 
system  during  operation  of  an  injector  pump  expressed 
in  I/h.  May  also  be  called  pumping  rate. 
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3.10  Chemical 

Chemical  fertilizers  or  other  chemicals  used  in 
agriculture  in  liquid,  solution  or  water  soluble  form, 
normally  applied  through  or  otherwise  injected  into 
irrigation  systems. 

3.11  Chemical  Solution 

Water  in  which  one  type  or  several  types  of  chemicals 
have  been  dissolved. 

3.12  Irrigation  System  Water  Flow  Rate 

Sum  of  the  irrigation  water  flow  rate  and  the  injection 
rate. 

3.13  Mixing  Ratio 

Ratio  of  the  injection  rate  to  the  irrigation  system  water 
flow  rate.  For  example,  an  injection  rate  of  1  1/h  into 
an  irrigation  water  flow  rate  of  199  1/h,  and  a  mixing 
ratio  of  1  :  200. 

3.14  Pulse  or  Stroke  Volume 

Volume  of  chemicals  injected  into  an  irrigation  system 
in  one  injector  pump  cycle,  for  example,  one  stroke  in 
a  piston  or  membrane  activated  injector  pump. 

3.1 5  Proportional  Water-Driven  Chemical  Injector 
Pump 

Injector  pump  intended  to  maintain  a  relatively 
constant  mixing  ratio  throughout  the  period  of  its 
operation  within  the  range  of  irrigation  water  flow 
rates  declared  by  the  manufacturer.  Also  referred  to 
herein  as  proportional  injector  pump. 

3. 1 6  In-line  Water-Driven  Chemical  Injector  Pump 

Injector  pump  installed  in  the  main  irrigation  system 


piping  or  in  bypass  piping  and  featuring  three  ports 
as  given  below: 

a)  One  inlet  for  chemical, 

b)  One  inlet  for  irrigation  water,  and 

c)  One  outlet  for  irrigation  water  mixed  with 
chemical  injected. 

The  injection  of  chemical  occurs  inside  the  injector 
pumps.  Also  referred  to  herein  as  in  line  injector  pump. 
(see  Fig.l). 

3.17  On-line  Water-Driven  Chemical  Injector  Pump 

Water  driven  chemical  injector  pump  installed  off  the 
main  irrigation  system  piping  and  featuring  four  ports 
as  given  below; 

a)  One  inlet  for  chemical, 

b)  One  outlet  for  chemical, 

c)  One  inlet  for  drive  water,  and 

d)  One  outlet  for  drive  water. 

The  injection  of  chemical  into  the  irrigation  water 
occurs  outside  the  injector  pump.  The  outlet  for 
chemical  is  intended  to  be  connected  to  the  main 
irrigation  system  piping.  The  drive  water  from  the 
drive  water  outlet  cannot  be  returned  to  the  main 
irrigation  system  piping.  Also  referred  to  herein  an 
on-line  injector  pump  (see  Fig.  2). 

3.18  Chemical  Storage  Tank 

Container  for  storing  chemical  and  supplying  it  to  an 
injector  pump. 

4  CLASSIFICATION 

4.1  According  to  Installation  Type 

a)     In-line  injector  pump: 


2— *- 
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a)  IN  LINE   FULL  FLOW 
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b)    IN    LINE    BYPASS 


Key 

1     Injector  pump  2     Irrigation  flow 

3     Irrigation  waterwith  injected  chemicals  4    Chemicals 


Fig.  1  In-Line  Water-Driven  Chemical  Injector  Pump 
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1     Injector  pump  2    Drive  water 
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5    Irrigation  water  with  injected  chemicals 


Fig.  2  On-Line  Water-Driven  Chemical  Injector  Pump 


1)  Full  flow  installation 

2)  Bypass  flow  installation 
b)   On-line  injector  pump 

4.2  According  to  Mixing  Ratio 

a)  Proportional  injector  pump: 

1)  Fixed  mixing  ratio,  and 

2)  Adjustable  mixing  ratio; 

b)  Non-proportional  injector  pump. 

5  TECHNICAL  REQUIREMENTS 

5.1  General 

The  injector  pump  shall  contain  means,  such  as  a 
vacuum  breaker  valve,  to  prevent  emptying  of  the 
chemical  storage  tank  to  the  irrigation  system  through 
the  injector  pump  in  the  event  that  the  pressure  in  the 
injector  pump  falls  below  the  pressure  in  the  chemical 
storage  tank. 

The  injector  pump  shall  employ  means  such  as  a  check 
valve,  to  prevent  irrigation  water  that  passes  through 
the  injector  pump  from  entering  the  chemical  storage 
tank. 

It  shall  be  possible  to  disassemble  and  clean  those  parts 
of  the  injector  pump  subject  to  clogging  by  the  chemical 
or  the  debris  in  the  irrigation  water.  These  parts  may 
be  fitted  with  a  suitable  filtration  device  accessible  for 
the  purpose  of  cleaning. 

For  on-line  injector  pumps  [see  4.1(b)]in  which  drive 
water  is  ejected  from  the  injector  pump,  the  outlet  for 
ejecting  the  drive  water  shall  be  fitted  with  suitable 
means,  such  as  a  thread  or  connector,  to  enable 
connection  of  a  pipe  for  disposal  of  the  drive  water 


away  from  the  vicinity  of  the  water  source. 

5.2  Materials 

Plastics  parts  of  an  injector  pump  that  are  exposed  to 
ultra-violet  (UV)  radiation  under  normal  field 
conditions  in  which  the  injector  pump  operates  shall 
include  additives  to  improve  their  resistance  to  UV 
radiation.  Plastics  parts  that  enclose  waterways  shall 
be  opaque  or  shall  be  provided  with  an  opaque  cover 
designed  to  block  all  light  from  reaching  clear  water- 
way enclosure. 

Plastics  pipes  conveying  chemical  may  be  transparent 
or  accessible  to  light. 

All  parts  of  an  injector  pump  shall  be  resistant  to,  or 
protected  from,  those  chemicals  in  concentrations 
approved  or  recommended  for  injection  into  irrigation 
systems,  except  as  annoted  in  the  manufacturer's 
literature. 

5.3  Connection  of  an  Injector  Pump  to  an  Irrigation 
System 

An  injector  pump  shall  be  connected  to  an  irrigation 
system  by  one  of  the  following  means. 

5.3.1  Thread  complying  with  IS  554  except  that  other 
threads  shall  be  allowed,  provided  that  a  suitable 
adopter  is  supplied  with  each  threaded  connection. 

5.3.2  Flanges  complying  with  IS  6418  if  the  flanges 
made  of  cast-iron,  or  to  IS  6392  if  the  flanges  are  made 
of  steel;  flanges  made  of  other  materials  shall  comply 
with  the  assembly  dimensions  (diameter  of  the 
distributing  circle,  number  of  holes),  specified  in 
IS  6418. 
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5.3.3  Compression  victaulic  or  other  special  fittings. 
6  MECHANICAL  AND  FUNCTION  TESTS 

6.1  General 

Uniess  otherwise  specified,  perform  all  tests  using 
water  in  place  of  a  chemical  solution  as  the  injection 
liquid.  Ensure  that  both  irrigation  and  injection  water 
are  at  a  temperature  between  5°C  and  50°C  and  that 
they  are  filtered  with  a  mesh  filter  body  of  1 20  micron 
or  a  filter  with  parallel  capacities,  or  larger  than  a 
lower  limit  specified  by  the  manufacturer  in  product 
literature. 

Ensure  that  measuring  instruments  used  during  the 
tests  are  accurate  within  ±  2  percent  of  the  true  value. 

Ensure  that  the  chemical  storage  tank  used  for  the 
test  has,  or  is  fitted  with  a  sight  tube  (manometer),  or 
is  translucent  so  that  water  levels  can  be  monitored. 
Markings  on  the  side  are  helpful. 

6.2  Test  of  Resistance  to  Pressure 

Close  the  suction  port  (inlet  of  chemical)  from  non 
return  valve  by  suitable  means. 

With  the  injector  pump  not  operating,  apply  a  pressure 
equal  to  1 .6  times  the  maximum  pressure  (^Max  x  1 .6) 
to  all  parts  of  the  injector  pump  that  would  come  under 
pressure  during  normal  operation.  Hold  this  pressure 
for  five  minutes. 

The  injector  pump  and  all  its  parts  shall  withstand 
this  test  pressure  without  sustaining  any  damage  and 
without  the  appearance  of  any  permanent  deformation. 

6.3  Test  of  Water-Tightness  of  Check  Valves 

6.3.1  Seal  the  inlet  of  irrigation/drive  water  of  the 
injector  pump  and  leave  the  chemical  inlet  orifice  of 
the  injector  pump  open  to  the  atmosphere.  Apply  a 
pressure  to  the  outlet  of  the  injector  pump  equal  to 
25  percent,  50  percent,  75  percent  and  100  percent  of 
the  maximum  working  pressure  PMax.  Apply  the 
pressure  at  each  stage  for  approximately  20. 

There  shall  be  no  leakage  through  the  check  valve  for 
chemical  of  the  injector  pump. 

6.3.2  For  injector  pumps  with  an  integral  check  valve 
intended  to  prevent  the  flow  of  water  in  the  opposite 
direction  to  the  intended  direction  of  flow,  repeat  the 
test  described  in  6.3.1  with  the  inlet  of  the  injector 
pump  open  to  the  atmosphere. 

6.4  Range  of  Working  Pressure 

6.4.1  Install  the  injector  pump  in  the  test  apparatus 
according  to  the  manufacturer's  instructions  so  that 
the  top  level  of  the  water  in  the  chemical  storage  tank 


is  0.5  m  lower  than  the  centreline  of  the  outlet  of  the 
injector  pump. 

Apply  a  pressure  equal  to  the  minimum  working 
pressure  PMin  at  the  inlet  of  irrigation  drive  water  of 
the  injector  pump  for  one  minute.  Ensure  that  the  water 
flow  rate  is  approximately  equal  to  the  flow  rate  at  the 
mid-point  of  the  range  of  irrigation  water  flow  rates 
declared  by  the  manufacturer  and  for  an  on-line  pump, 
ensure  that  the  drive  water  flow  rate  is  approximately 
equal  at  the  mid-point  of  the  drive  water  flow  declared 
by  the  manufacturer. 

6.4.1.1  The  injector  pump  shall  inject  chemical  as 
required  for  normal  operation  at  pressure  and 
irrigation  drive  water  flow  rate  not  deviating  by  ±  10 
percent  than  the  rate  declared  by  the  manufacturer. 

6.4.2  Repeat  the  test  described  in  6.5.1,  once  with  the 
pressure  at  the  inlet  of  irrigation  drive  water  of  an 
in-line  injector  pump  or  at  the  outlet  of  chemical  of 
an  in-line  injector  pump  or  at  the  outlet  of  chemical 
of  an  on-line  injector  pump  equal  approximately  to 
the  mid-point  of  the  range  of  working  pressure. 

6.4.2.1  The  injector  pump  shall  inject  chemical  as 
required  for  normal  operation  at  the  flow  and  pressure 
declared  by  the  manufacturers  not  deviating  ±  1 0  percent 
than  the  rate  declared  by  the  manufacturer. 

6.5  Test  of  Resistance  to  Draining 

6.5.1  Install  the  injector  pump  in  the  test  apparatus 
according  to  the  manufacturers  instructions  so  that 
the  upper  level  of  the  water  in  the  chemical  storage 
tank  is  0.5  m  lower  than  the  center  line  of  the  outlet 
of  the  injector  pump.  The  level  of  vacuum  (anti-siphon 
valve)  shall  be  at  least  0.5  m  above  the  level  of  the 
centre  line  of  the  outlet  of  the  pump. 

For  the  purpose  of  this  test,  the  chemical  storage  tank 
must  be  situated  so  one  can  observe  and/or  measure 
the  upper  level  of  the  fluid  throughout  the  test. 

Operate  the  injector  pump  for  two  minutes  with  the 
pressure  at  the  inlet  of  irrigation/drive  water  of  the 
injector  pump  approximately  equal  to  the  mid-point 
of  the  range  of  working  pressure. 

Ensure  that  the  water  flow  rate  is  approximately  equal 
to  the  flow  rate  at  the  mid-point  of  the  drive  water 
flow  declared  by  the  manufacturer. 

Discontinue  the  operation  of  the  injector  pump.  Imme- 
diately afterwards  apply  pressure  (suction)  equal  to 
10  kPa  lower  than  the  atmospheric  pressure  at  the 
outlet  of  the  injector  pump. 

Apply  this  pressure  (suction)  for  one  minute  and, 
during  this  period,  observe  the  level  of  the  water  in 
the  chemical  storage  tank. 
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6.5.1.1  The  level  of  the  water  in  the  chemical  storage 
tank  shall  not  vary  during  the  time  interval  from 
injector  pump  shut-off  until  the  conclusion  of  the  test. 

6.5.2  For  injector  pumps  intended  to  operate  with  the 
level  of  the  fluid  in  the  chemical  storage  tank  higher 
than  the  centreline  of  the  outlet  of  the  injector  pump, 
repeat  this  test  with  the  injector  pump  installed 
according  to  the  manufacturer's  instructions  and  the 
level  of  the  water  in  the  chemical  storage  tank  at  the 
maximum  level  above  the  centreline  of  the  injector 
pump  as  declared  by  manufacturer. 

6.5.2.1  The  level  of  the  water  in  the  chemical  storage 
tank  .shall  not  vary  during  the  time  interval  from 
injector  pump  shut-off  until  the  conclusion  of  the  test. 

6.6  Test  of  Injection  Rate 

Install  the  injector  pump  as  described  in  6.5.1  for 
proportional  injector  pumps  [see  4.2(a)]  with  an 
adjustable  mixing  ratio,  adjust  the  mixing  ratio 
approximately  to  the  mid-point  of  the  adjustable  range 
declared  by  the  manufacturer. 

Set  the  drive  water  flow  rate  approximately  equal  to 
the  flow  rate  at  the  mid-point  of  the  range  of  flow 
rates  declared  by  the  manufacturer  and  maintain  this 
flow  rate  throughout  the  test. 

Apply  five  different  pressures  at  the  inlet  of  irrigation 
drive  water  of  the  injector  pump  at  approximately  equal 
intervals  to  cover  the  range  of  working  pressure, 
including  the  minimum  working  pressure  PMin  and 
the  maximum  working  pressure  PMax. 

At  each  pressure  stage,  operate  the  injector  pump  for 
at  least  two  minutes  and  measure  the  pumping  rate  of 
the  injector  pump  volumetrically. 

6.6.1  The  injection  rate  at  any  inlet  pressure  shall  not 
deviate  from  that  declared  by  the  manufacturer  by  more 
than  ±  10  percent. 

6.7  Drive  Water  Ratio  Test 

For  an  injector  pump  in  which  the  drive  water  is 
ejected,  measure  the  volume  of  drive  water  during 
performance  of  the  test  described  in  6.6. 

6.7.1  The  drive  water  ratio  shall  comply  with  the  ratio 
declared  by  the  manufacturer  within  an  allowable 
deviation  of  ±  10  percent. 

6.8  Test  of  Injection  Rate  for  Proportional  Injector 
Pump 

Install  the  proportional  injector  pump  as  described 
in  6.5.1  and  illustrated  in  Fig.  1. 

6.8.1  For  proportional  injector  pumps  [see  4.2(a)] 
perform  the  test  specified  in  6.8.3  at  the  fixed  mixing 


ratio  for  the  proportional  injector  pump.  Present  the 
injection  rate  in  tabular  or  graphical  forms  as  a 
function  of  the  drive  water  flow  rate. 

6.8.2  For  n  on -proportional  injector  pumps  [see  4.2(b)] 
perform  the  test  specified  in  6.8.3  for  the  following 
three  different  mixing  ratios: 

a)  Minimum  mixing  ratio  declared  by  the 
manufacturer, 

b)  Maximum  mixing  ratio  declared  by  the 
manufacturer,  and 

c)  At  some  convenient  mixing  ratio  between  (a) 
and  (b). 

6.8.3  Operate  the  in-line  injector  pump  at  the  upper 
and  the  lower  limits  of  the  range  of  irrigation  water 
flow  rates,  as  specified  by  the  manufacturer,  and  at 
four  or  more  other  irrigation  water  flow  rates  within 
this  range,  Select  a  test  pressure  at  some  convenient 
pressure  near  the  mid  point  of  the  range  of  working 
pressure.  For  each  irrigation  water  flow  rate  measure 
the  injection  rate  and  calculate  the  actual  mixing  ratio 
achieved  by  the  injector  pump. 

Operate  the  on-line  injector  pump  at  the  upper  and 
the  lower  limits  of  the  range  of  drive  water  flow  rates, 
as  specified  by  the  manufacturer,  and  at  four  or  more 
other  drive  water  flow  rates  within  this  range  and 
ensure  that  the  irrigation  water  flow  rate  is  approxi- 
mately at  the  mid  point  of  the  range  of  the  irrigation 
water  declared  by  the  manufacturer.  Select  a  test 
pressure  at  some  convenient  pressure  near  the  mid 
point  of  the  range  of  working  pressure.  For  each 
irrigation  water  flow  rate  measure  the  injection  rate 
and  calculate  the  actual  mixing  ratio  achieved  by  the 
injector  pump. 

The  mixing  ratio  should  not  deviate  by  ±  10  percent 
from  valve  declared  by  the  manufacturers. 

6.9  Test  of  Head  Loss  for  In-line  Injector  Pump 

With  the  injector  pump  installed  in  the  test  apparatus 
as  described  in  6.4.1  measure  the  head  loss  through 
the  injector  pump  at  the  mid  point  of  the  range  of 
working  pressure.  Measure  the  head  loss  for  five 
different  irrigation  water  flow  rates  within  the  range 
of  irrigation  water  flow  rates  declared  by  the  manufac- 
turer. 

The  head  loss  for  any  irrigation  flow  rate  shall  not 
exceed  the  head  loss  declared  by  the  manufacturer  by 
more  than  10  percent. 

7  DURABILITY 

7.1  Connect  the  injector  pump  to  the  test  apparatus 
according  to  the  manufacturer's  instructions  so  that 
the  surface  of  the  water  in  the  chemical  storage  tank  is 
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about  0.5  m  lower  than  the  centre  line  of  the  outlet  of 
injector  pump.  All  tests  shall  be  performed  using  water 
in  place  of  a  chemical  solution  as  the  injection  fluid. 

Ensure  that  both  irrigation  and  injection  water  are  at 
a  temperature  between  5°C  and  50°C  and  that  they 
are  filtered  with  a  mesh  filter  body  of  120  micron  or  a 
filter  with  parallel  capacities,  or  larger  than  a  lower 
limit  specified  by  the  manufacturer  in  product 
literature.  Ensure  that  the  water  flow  rate  is 
approximately  equal  to  the  flow  rate  at  the  mid-point 
of  the  range  of  irrigation  water  flow  rates  declared  by 
the  manufacturer  and  for  an  on-line  pump,  ensure  that 
the  drive  water  flow  rate  is  approximately  equal  at  the 
mid-point  of  the  drive  water  flow  declared  by  the 
manufacturer. 

Operate  the  injector  pump  for  eight  periods  of  125  h 
each  followed  by  interval  of  approximately  30  h.  The 
total  operating  time  for  eight  periods  is  not  less  than 
1  000  h.  Make  the  test  after  last  operating  period. 

7.1.1  Ensure  that  the  following  operating  condition 
are  complied  during  the  test: 

a)  Operating  pressure  —  At  the  mid-point  of 
the  range  of  working  pressure  declared  by  the 
manufacturer; 

b)  Drive  water  flow  rate  —  For  in-line  injector 
pumps  an  irrigation  water  flow  rate  at  the 
mid-point  of  the  range  of  irrigation  water 
flow  rate  at  the  mid-point  of  the  range  of  drive 
water  flow  rates  declared  by  the  manufac- 
turer; and 

c)  Injection  rate  —  For  injector  pumps  with  an 
adjustable  injection  rate,  and  injection  rate 
at  the  mid-point  of  the  range  of  injection  rates 
declared  by  the  manufacturer. 

7.2  After  operating  the  injector  pump  for  1  000  h, 
repeat  the  following  tests. 

7.2.1  Resistance  to  Pressure  (see  6.2) 

7.2.2  Water-Tightness  of  Check  Valve  {see  6.3) 

7.2.3  Range  of  Working  Pressure  (see  6.4)  —  with 
the  inlet  pressure  approximately  equal  to  the  mid-point 
of  the  range  of  working  pressure. 

7.2.4  Injection  Rate  as  a  Function  of  Pressure  at  the 
Inlet  of  an  Injector  Pump  (see  6.6) 

The  injection  rate  shall  not  deviate  from  the  injection 
rate  declared  by  the  manufacturer  by  more  than  ±  15 
percent. 

7.2.5  Drive  Water  Ratio 

The  drive  water  ratio  shall  not  deviate  from  the  drive 
water  ratio  declared  by  manufacturer  by  more  than 
±  20  percent. 


7.2.6  Injection  Rate  for  Proportional  Injector  Pump 

Perform  tests  with  the  mixing  ratio  set  approximately 
at  the  mid-point  of  the  range  of  mixing  ratios  declared 
by  the  manufacturer  and  with  the  drive  water  flow 
rate  set  at  approximately  the  mid-point  of  the  range 
of  the  drive  water  flow  rates  declared  by  the 
manufacturer. 

The  measured  mixing  ratio  shall  not  deviate  from  the 
mixing  ratio  declared  by  the  manufacturer  by  more 
than  ±  15  percent. 

8  SAMPLING  AND  CRITERIA  FOR 
CONFORMITY 

8.1  Type  Test 

Select  test  specimens  for  each  test  at  random  from  a 
sample  at  least  25  units.  The  number  of  specimens 
selected  for  each  test  shall  be  as  listed  in  Table  1 . 

Table  1  Number  of  Test  Specimen  and 
Acceptance  Number 

(Clauses  S  A  andS.2) 


Clause 


Subject  of  Test 


Number  of  Acceptance 

Test  Number 

Specimens 

(1)  (2)  (3)  (4) 

6.2  Resistance  to  the  pressure  3  0 

6.3  Water-tightness  of  check  valves  3  0 

6.4  Range  of  working  pressure  3  0 

6.5  Resistance  to  draining  3  0 

6.6  Injection  rate  3  0 

6.7  Drive  water  ratio  3  0 

6.8  Injection  rate  for  proportional  3  0 
injector  pump 

6.9  Head  loss  for  in-line  injector  2  0 
pumps 

7       Durability  2  0 


If  the  number  of  defective  test  specimens  in  the  sample 
is  equal  to  the  acceptance  number  given  in  Table  I, 
the  sample  shall  be  considered  as  complying  with  the 
requirements  of  this  Indian  Standard. 

If  the  number  of  defective  test  specimens  in  the  sample 
is  greater  than  the  acceptance  number  given  in  Table  I , 
the  sajnple  shall  be  considered  as  not  complying  with 
the  requirements  of  this  Indian  Standard. 

8.2  Acceptance  Test 

When  acceptance  of  manufacturing  lots  or  shipments 
is  required,  ensure  that  the  sampling  is  done  according 
to  IS  2500  (Part  1)  based  on  AQL  2.5  and  special 
inspection  level  S-4. 

Ensure  that  the  test  specimens  are  selected  at  random 
according  to  Table  II  A  of  IS  2500  (Part  1)  and  that 
they  are  tested  according  to  6.2. 
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The  manufacturing  lot  or  shipment  shall  be  considered 
as  complying  with  the  requirements  of  this  Indian 
Standard  if  the  number  of  defective  test  specimens 
found  in  the  test  does  not  exceed  the  acceptance 
number  specified  in  IS  2500  (Part  1). 

For  the  other  tests,  select  test  specimens  at  random  to 
conform  with  the  number  specified  in  Table  1.  Test 
the  test  specimens  in  accordance  with  6.3  to  6.9. 

The  manufacturing  lot  or  shipment  shall  be  considered 
as  complying  with  this  International  Standard  (so  far 
as  these  clauses  are  concerned)  if  the  number  of 
defective  specimens  found  in  the  test  does  not  exceed 
the  acceptance  number  specified  in  Table  1. 

Durability  test  (see  7.1)  shall  be  performed  only  as 
type  test  provided  the  manufacturer  has  not  introduced 
changes  in  the  structure  of  the  injector  pump  since 
the  performance  of  the  type  test. 

9  MARKING 

9.1  The  injector  pump  shall  bear  a  clear,  legible  and 
durable  marking  which  shall  give  the  following 
particulars: 

a)  Name  of  manufacturer  or  the  manufacturer's 
trade-mark; 

b)  Nominal  size; 

c)  Maximum  and  minimum  working  pressure; 

d)  Maximum  and  minimum  irrigation  water 
flow  rate; 

e)  Injection  rate; 

f)  Model  number  identical  with  that  given  in 
the  manufacturer's  catalogue; 

g)  Year  of  production  or  a  mark  which  identifies 
the  production  series;  and 

h)  Arrows  indicating  the  direction  of  flow  of 
water  and  chemical  into  and  out  of  the 
injector  pump. 

9.2  BIS  Certification  Marking 

9.2.1  Each  product  may  also  be  marked  with  the 

Standard  Mark. 

9.2.1.1  The  use  of  the  Standard  Mark  is  governed  by 
the  provisions  of  the  Bureau  of  Indian  Standards 
Act,  1986  and  the  Rules  and  Regulations  made 
thereunder.  The  details  of  conditions  under  which  the 
licence  for  the  use  of  the  Standard  Mark  may  be 


granted  to  manufacturers  or  producers  may  be  obtained 
from  the  Bureau  of  Indian  Standards. 

10  INFORMATION  TO  BE  SUPPLIED  BY  THE 
MANUFACTURER 

The  manufacturer  shall  provide  the  following 
information  in  the  catalogue  or  information  sheets. 
These  shall  include  the  date  of  publication. 

10.1  General  Information 

a)  Catalogue  number  of  the  injector  pump; 

b)  Type  and  size  of  connections  of  the  injector 
pump  to  the  irrigation  system; 

c)  General  dimensions  and  weight  of  the 
injector  pump; 

d)  Operating  principle  of  the  injector  pump; 

e)  List  of  spare  parts  and  a  drawing  showing  a 
cross  section  of  the  injector  pump  and  the 
parts  which  can  be  replaced; 

0     Type  and  size  of  flow  regulators,  if  it  is  an 

integral  part  of  the  injector  pump;  and 
g)     Head  loss. 

10.2  Operating  Instructions 

a)  Installation  instructions; 

b)  Calibration  instructions; 

c)  Maintenance  and  storage  instructions; 

d)  Precision  of  the  injection  rate  as  a  function 
of  pressure  at  the  inlet  of  the  injector  pump; 

e)  Instructions  for  filtration  of  the  chemicals  and 
of  the  irrigation  water; 

f)  Stroke  volume  of  piston  type  injector  pumps; 

g)  Drive  water  ratio; 

h)    Maximal  suction  head; 

j)      Range  of  mixing  ratios  and  method  of  setting 

mixingratio  (manual,  hydraulic  or  electronic); 
k)     Data  on  electric  output,  flow  volume  and 

timing  and  relevant  graphical  description  and 

tables  for  operating  data; 
m)    Influence  on  pump  operation  of  head  loss  in 

drive  water  ejection  pipe,  if  applicable; 
n)    Range  of  working  water  flow; 
p)     Injection  rate;  and 
q)     Verify  that  there  is  no  problem  to  use  the 

irrigation  water  and  chemical. 
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